Unless otherwise specified, all reagents were obtained from commercial suppliers and were used without purification. For anhydrous conditions, the glassware was flamed under a continuous nitrogen flow and cooled to room temperature before performing the experiment. Anhydrous solvents (THF and CH 2 Cl 2 ) were purified by passing the degassed solvents (N 2 ) through a column of activated alumina. Flash column chromatography was performed on silica gel (60, 40-63 µm) with air pressure.
(E)-Ethyl 2,2-difluoro-5-oxo-4-(4-bromobenzylidene)-heptanoate (9b).
General procedure was followed with ethyl iododifluoroacetate 1b (100.0 mg, 0.40 mmol), 2-[(4-bromophenyl)(hydroxy)-methyl]pent-1-en-3-one 6 (129 mg, 0.48 mmol), Et 3 B (0.48 mL, 1M in hexane, 0.48 mmol) in CH 2 Cl 2 (3 mL). 202.5, 172.8, 140.2, 139.5, 135.3, 129.1, 128.7, 60.4, 33.4, 30.8, 22 (phenyl) methyl]pent-1-en-3-one 5 (50 mg, 0.26 mmol) in CH 2 Cl 2 (2 mL) under air atmosphere. After 4 h of stirring at 20 °C, the crude mixture was concentrated under reduced pressure and the residue was purified by flash chromatography on silica gel (EtOAc/Pentane, 5:95) to give the compound 8d (39.9 mg, 59%, colorless oil).
(E)-Ethyl 5-oxo-4-(4-bromobenzylidene)-heptanoate (9b).
General procedure was followed with ethyl iodoacetate 1d (100 mg, 0.467 mmol), 2-[(4-bromophenyl)(hydroxy)methyl]pent-1-en-3-one 6 (150 mg, 0.56 mmol), Et 3 B (0.56 mL, 1M in hexane, 0.56 mmol) in CH 2 Cl 2 (2 mL). Purification by flash chromatography of the crude mixture (EtOAc/Pentane, 1:9) afforded compound 9d (69 mg, 44%, colorless 202.2, 172.7, 140.9, 138.0, 134.2, 131.9, 130.7, 122.9, 60.4, 33.2, 30.8, 22.2, 14.2, 8.7; (E)-4-benzylidene-6-methyl-3-heptanone (8e). General procedure was followed with 2- 201.9, 173.1, 143.6, 139.8, 60.2, 33.5, 30.8, 30.3, 22.1, 21.3, 14.2, 13.9, 8.7; 
4) Preparation of alkene 12.
(Z, E)-Diisopropyl 1,1-difluoro-3-methyl-3-hexenyl phosphonate (12). General procedure was followed with iododifluorophosphonate 1a (343 mg, 1.03 mmol), 2-fluoro-6-((2-methylpent-1-en-3-yl)oxy)pyridine 11 (100 mg, 0.515 mmol), Et 
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solution of NH 4 Cl (3 mL). The aqueous layer was extracted with CH 2 Cl 2 (2X5 mL), and the organic layer was dried over MgSO 4 then concentrated under reduced pressure. The crude product was purified by flash chromatography (EtOAc/Pentane, 1:4) to afford compound 7a (57.6 mg, 86%, colorless oil).
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6) NMR spectra for 3, 7a-9a, 7b-9b, 7d-9d, 8e, 8f, 12, 14. 
